There is a growing number of informal and non-formal learning activities worldwide related to STEM (Science, Technology, Engineering, Mathematics) subject areas -particularly, those related to coding and making. To understand the general aim and content of such activities, we conducted a survey addressing highly experienced instructional designers and instructors of informal and non-formal science learning activities in nine European countries (N=128). The goal of this paper is to investigate the relation between (1) the targeted age-group and (2) the gender of the participants in these activities, and (3) the gender of the activity leader experts and (I) the content and (II) the main goal of the activity. The results show that the gender and age of the participants and the gender of the activity leader experts are associated with regards to the underlined content and the goal of the activity. We introduce the revealed patterns that describe typical goals and content in association with the participant's gender and age along with patterns between the activity leader experts' gender and the content and the main goal of the activity. We discuss the study findings in detail, their implications and their value for the informal and non-formal learning communities.
Introduction
Nowadays, the contribution of informal and non-formal learning activities to lifelong learning is widely acknowledged with the concepts of ubiquitous, everyday and intuitive learning drawing the attention of both educational institutions and society (e.g. [12, 26] ). Despite the increasing interest, informal and non-formal activities are still not well understood while most of their design decision relying on the intuition of the expert or the instructional designer. Informal and non-formal science learning activities for children occur in different places and contexts, such as museums, libraries, computer clubs, Fab Labs, youth centres, conferences, or universities (e.g. [3-6, 8, 9, 14, 17, 21, 28, 30, 31, 36] ). Some studies report on entirely voluntary making activities, taking place in youth centres, museums, libraries or computer clubs, whereas other studies explore activities organized as elective, after-school classes, or extra-curricular activities or even as summer-camps (e.g. [5, 9, 31] ). From the wide range of places and contexts, much attention has been given to activities taking place in a more traditional environment (i.e. museums, zoos, exhibitions etc.). While the links and contributions of the emerging innovative, creative learning and digital fabrication spaces -where the elements of fun and playfulness are dominant and the activities are constituted from diverse coding and making activities -to science education are still underexplored. Although most of the informal and non-formal activities are focused on STEM (Science Technology, Engineering, Mathematics), we have seen a wide diversity of design decisions and no clear rationale relating the expected learning outcomes and the way the activity is designed [15, 18] . Two of the most important elements emphasized in the literature [27] are the age and gender of the participants. However, there are no clear guidelines on how such differences can be addressed during the design of the activity.
To find out whether there is an underlying pattern that influences the content and goals of informal and non-formal science learning activities, we conducted a survey study focusing on coding, making, and playful activities, in nine European countries (Austria, Finland, Greece, Malta, Netherlands, Norway, Spain, Sweden, Uk). In this paper, we examine responses from 128 highly experienced instructional designers and instructors of informal and non-formal science learning activities (i.e. experts) to explore how the targeted age-group and gender of the participants and the experts' gender relates to the content and goals of the activity.
The novelty of our study is that it is the first research of its kind in terms of content and extent. While there are other studies available on non-formal and informal science learning, our research is one of the first to be conducted in such an overarching way at a European level. Hence, the dynamics and associations between the target age group, gender and content have not been studied before. Gaining insight into these dynamics not only increases our understanding on the ongoing non-formal and informal science learning activities in general, but also provides a good starting point to design future activities in a more conscious way; for example, to fill existing gaps, to increase girls' involvement, or to design activities that better suit the anticipated audience. In this paper, we discuss how our findings can inform future science learning activities, as well as to advance research in the area of informal and non-formal science learning activities for children.
Theoretical background

Formal, Informal and Non-Formal Learning
Before presenting our study, it is important to introduce our conceptualization of informal and non-formal learning and address the main differences between those and formal learning. For our conceptualization, we draw upon the definitions of The Council of Europe, 1 and those provided by Eshach [11] . In this light, formal learning happens usually at school and it is often repressive, structured, prearranged and sequential. Formal learning is led by a teacher, who evaluates the learning outcomes, and students' motivation is extrinsic as their participation is compulsory. Nonformal learning, on the other hand, happens usually outside the school, and it is supportive and non-sequential, with the activity being guided or teacher-led. The learning outcome is usually not evaluated and students' motivation is typically more intrinsic as their participation is mostly voluntary. Lastly, informal learning is supportive, unstructured, and spontaneous. The leaning activity is learner-led and non-sequential, the learning is not evaluated and the motivation for participation is mainly intrinsic and therefore voluntary. An overview of the main differences between the three terms based on the definitions of the Council of Europe and Eshach [11] is presented in Table 1 . 
Formal
Non-formal
Related Work
With the bulk of literature reporting on specific cases and design research studies, there are only a few studies that have examined the content and main goal of informal and non-formal learning activities in STEM at an overarching, comprehensive level. The study of Falk and colleagues [12] examined the UK science education by taking a systemic perspective. They examined science learning as a whole by including both formal and the non-formal settings and they sought to collect information regarding, among others, the educational goals and target audiences of such activities.
In their exploratory research, they collected nation-wide information on science education from 169 science educators from across the UK with a web-based questionnaire. Their findings suggest some consistency in the distribution of audiences across sectors: a predominant focus on children and youth (age range of [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] , followed by adult audiences. Regarding the educational goals of such activities, the most frequently mentioned were to make science enjoyable and interesting (91%) and inspire a general interest in and engagement with science (89%), whereas the least frequently mentioned were preparing participants for further science education or careers (27%), encourage further learning in non-science subjects (23%) and prepare participants for non-science careers (12%).
Similar tendencies regarding the target audience and the goal of the activities is expected to be mirrored at a European level. However, our study goes beyond the study of Falk and colleagues [12] as we not only investigate the target audience and the goal of the activities, but the association between the target audience (age and gender), the gender of the experts, and the goal and the content of the activity.
The Role of Age and Gender
Gender differences regarding children's interest in STEM fields is a growing concern for researchers in both academia and industry [10] . Activities involving coding and making have been proven to be highly gendered and many assumptions, biases, and misbeliefs may influence children's participation (e.g. [9, 17, 25] ). The gender similarities hypothesis [16] suggests that the apparent differences in motivation, attitudes and achievement between boys and girls towards STEM subjects are developed over time and are not genetically inherent to their gender.
Growing empirical evidence suggests that these differences originate from the socio-cultural features of the learning context [38] ; for example, the teachers' gender may affect students' participation and performance in science and engineering [35] . Doerschuk and colleagues [7] found that the gender gap between boys and girls interested in computer science could be already identified at early secondary school age (~11 years-old). Additionally, a study by Microsoft [37] involving 11,500 girls from twelve European countries suggested that girls' interest toward STEM subjects starts to decrease around age 12, and only starts to increase again around age 20 when their career direction has already been determined. The underlying factors for the decreased interest in STEM fields among girls include having no available role model and not getting enough practical, hands-on experience with STEM subjects [37] . Other studies suggest that females' interest in scientific fields dominated by males is associated with females' self-confidence in their relating abilities, which is significantly supported by early-age possibilities to engage with scientific activities [38] . Thus, engaging girls from early ages with science across informal and non-formal science learning activities might provide the necessary support for developing and sustaining interest toward the STEM fields.
Our study investigates the age group of the target audience of science learning informal and non-formal activities to understand whether early engagement of girls is present in our dataset from the nine countries. Additionally, we study girls' participation in the informal and non-formal science learning settings to see whether the decreased interest is present and whether girls' participation can be associated with the content or the goal of the activity. Moreover, we investigate the gender distribution of the experts in order to assess whether an available role model for both genders is present.
Intrinsic Motivation
Intrinsic motivation is "the inherent tendency to seek out novelty and challenges, to extend and exercise one's capacities, to explore, and to learn." ([32] p. 70). Developmental psychologists acknowledge that children are especially and generally driven by intrinsic motivation during their physical and mental development. However, certain social-contextual conditions are needed to trigger intrinsic motivation. According to Malone and Lepper [23, 24] , intrinsic motivation can be evoked by optimal levels of challenge, curiosity and fantasy. Based on the cognitive evaluation theory [33] , as long as the psychological need for feeling competent is present, positively challenging activities that promote greater perceived competence can evoke intrinsic motivation because they satisfy the individual's need for feeling competent. Additionally, in contrast to formal learning activities, extracurricular -thus informal and non-formal -activities have been associated with an increased level of engagement and intrinsic motivation among adolescents [22] . Intrinsic motivation, therefore, is considered to have a strong effect on learning in general, and to play a key role in case of informal and non-formal science learning activities.
Engagement
Engagement is generally categorized into three facets: behavioural, emotional and cognitive engagement [13] . In educational studies often each of them is investigated. "Behavioral engagement refers to effort and persistence and (...) the emphasis is on the amount or quantity of engagement (...). In contrast, cognitive engagement refers to the quality of one's thinking in terms of cognitive strategies (e.g., elaboration, rehearsal), metacognitive strategy use, and self-regulated learning." ([20] p. 113). Affective engagement refers to the emotional facet of engagement: students' eagerness, interest, enjoyment and enthusiasm are frequently taken as major indicators [19] . Based on Bandura's Social Cognitive Theory [2] , learner's affective and cognitive engagement is constructed through continuous interaction with the learning environment. Additionally, an activity is optimally engaging, when the level of skills and challenge are met: then a higher quality of perceived engagement, intrinsic motivation, mood and self-esteem is present [34] . Informal and non-formal science learning activities -as it was pointed out for example by the study of Falk and colleagues [12] are strongly focused on getting participants engaged, especially at the affective level. Hence, in the current study, we investigate the goal of the activities and the possible impact of those on the participants' intrinsic motivation and engagement.
Research Questions and Hypotheses
In this study, besides investigating the target audience, the goal and the content of the ongoing informal and non-formal science learning activities across Europe, we set out to answer the following research question: How is the age-group and the gender of the participants, and the experts' gender related to the content and aims of the activity? We expected that (a) at younger ages the focus of the activity is more on raising awareness and engagement, while in older children it is more about improving skills; (b) the activities that are designed for and/or more frequently visited by boys are more likely to cover physics, chemistry, mathematics and computer science, while the activities that are designed for and/or more frequently visited by girls are more likely to cover biology, humanities, literature and arts; and (c) the gender of the experts has an effect on the goal of the activities and the curricular subjects covered.
Methods
To address the research question, we carried out a survey study that targeted leaders/practitioners of ongoing informal and non-formal science learning activities across Europe. We followed an intensity sampling approach ("information-rich cases that manifest the phenomenon intensely, but not extremely" [29] p. 182), and collected responses from 128 highly experienced instructional designers and instructors (i.e. experts) of informal and non-formal science learning activities from the aforementioned nine European countries, each representing a country in which members of the research team are active. The inclusion criteria for the activities were the following three: (i) to be an informal or non-formal science learning activity, (ii) to be playful and, (iii) to involve either coding or making. The activity leader experts were identified through desk research which collected information about the ongoing non-formal and informal science learning activities in each country available online. The experts were recruited electronically through e-mail or were personally approached and invited to participate in the study.
Development of the Survey
In order to design our survey, we firstly investigated the nature of informal and non-formal science learning activities across the existing literature and established several dimensions along which the activities had been in general evaluated. These dimensions are (i) the learning objectives, (ii) the link to science education, (iii) the participants (age, gender), (iv) the duration of the activity, (v) the learning methods, (vi) the context and (vii) the formality of the setting. These dimensions served as the backbone of the survey which was then fed with questions/statements assessing these established dimensions. Thereafter, the main structure and the content of the survey were discussed and improved in several iterations with a group of experts which consisted of informal and non-formal science learning practitioners and field researchers. The survey consisted of 35 questions, seven of which concerned demographic information. From the remaining 28 questions, which investigated the ongoing activities, 10 were open-ended. The language of the survey was English, however, responses for the open-ended questions could be given in the native languages of the respondents. The final version of the survey was digitized and shared through an online link securing free anonymous access.
Data Collection
The survey was active in October and November 2018 during which time we collected responses from 128 experts. For the data collection, we applied an intensity sampling approach, where we reached out for highly experienced instructional designers and instructors having a general profile on informal or non-formal science learning activities.
Data Analysis
Simple frequency analysis was applied for the descriptive statistics.
To investigate the effect of age-group and gender on the subjectareas and goals of the activity, we employed Pearson's Chi-squared (χ 2 ) test, with age-group and gender (both children and instructors) as the three independent variables and the subject-areas and goal of the activity as dependent. For the data analysis, the IBM SPSS Statistics v25 software was used.
Results
Demographics of the Experts
The response rate per country cross-classified by gender (N=128) is presented in The average time spent on the activities per week varied from 0 to 60 hours; however, 21.9% of the respondents could not specify a fixed weekly basis either because the average time spent on the activities varied a lot or because it is a project that occurs within a certain period of time. From the respondents who could estimate their average weekly hours spent on the activities, 56% work a maximum of 10 hours on the activities, 16% of them work between 10 and 20 hours, 6% of them works between 20 and 30 hours, 16% of them work in full-time (35 to 40 hours) and only 4% of the respondents spend more than 40 hours a week on the activities.
Target Audience of the Activities
As aforementioned, the survey sought to collect data on the target audience of the activities represented in the survey. For this question, respondents were given four options, from which they were allowed to select more than one. Based on the responses, we can conclude that the activities target all age-groups, but in an uneven distribution. The least targeted age group was the nurseryaged pupils (age 4-6; 18%) followed by young adults (higher education, age 17/18-21; 25%), secondary school students (age 13-17/18; 60.2%) and primary school students (age 7-12; 74.2%).
Given the general gender inequality identified in scientific fields (section 2.3), we were interested in whether the same tendency could be identified in informal and non-formal environments. Therefore, the survey asked the experts to estimate the average gender proportion of the participants in their activities. For this question, our valid cases were N=120, since in 2 cases the experts reported that they didn't have any relevant data and in 6 cases they didn't respond. We coded the responses into the following four categories: i) less than 45% of the participants are girls (i.e. girls are the minority); ii) 45%-55% of the participants are girls (i.e.approximate gender balance); iii) more than 55% of the participants are girls (i.e. girls are the majority); and iv) it depends.
Out of the 120 participants, 45.8% estimated less than 45% girls participate in their activities, 36.7% of the respondents reported approximately 45%-55% girls, and 10.8% reported more than 55% girls, and 6.7% responded that it depends on various factors. In other words, in roughly half of the studied cases, boys are the majority during the activities. However, participation is only dominated by girls at approximately 10% of the studied activities.
Content and Main Goals of the Activities
As it was indicated previously, the study had a special interest in coding, making and play activities. The coverage of these topics was assessed by a question where experts could select multiple responses. The options and the concerning selection rate were as follows: 65.6% of the surveyed experts report the use of computers during the activity, 62.2% of the activities are intended to be playful, 61.7% of them involves making, 52.3% involves coding and 39.1% involves games.
In order to explore the main goal of the activities, we provided the respondents with five options that aligned with the framework of the National Science Foundation for evaluating the impact of informal science education projects [1] . In this case, only one option could be selected among the following five: a) Attitude (change in attitude toward a particular scientific topic, concept, phenomena, theory, or careers central to the project or one's capabilities relative to these areas.); b) Awareness, knowledge or understanding (change in awareness, knowledge, understanding of a particular scientific topic, concept, phenomena, theory, or careers central to the project); c) Engagement or interest (change in engagement/interest in a particular scientific topic, concept, phenomena, theory, or careers central to the project); d) Skills (Development and/or reinforcement of skills, either entirely new ones or the reinforcement, even practice, of developing skills (e.g. using microscopes or telescopes successfully); and e) Behaviour (change in behaviour related to the topic). The analysis of the responses revealed that the 35.9% of the experts aim the activity to increase engagement, 28.3% aims to increase awareness, 22.7% aims to improve skills, 7% focuses on attitude-and 0.8% on behaviour change.
To explore how the studied informal and non-formal learning activities relate to the formal learning, we examined their learning goals and intentional curriculum material coverage. We asked the experts across yes/no questions whether the activity is designed to help participants to attain qualifications, whether the activity has (some) explicitly expressed learning goals, and whether those learning goals are explicitly linked to school curricula. The proportion of the yes responses were 33.6%, 52.6% and 35.2% accordingly.
Regarding the covered curricular subjects, we provided the respondents with a list of eleven subjects, from which they could choose more than one. Concerning the educational design of the studied activities, experts were asked to indicate up to three from the nine predetermined options that describe the best what happens during the activity. In this case, the terms were not defined as we expected that the surveyed experts were familiar with the meaning of the terms in case they applied those during their activities. Experts indicated that they most frequently applied in their activities creative thinking (59.4%), project or task-based learning (53.9%), collaborativelearning (48.4%), discovery-learning (46.1%), and problem-based learning (41.1%). The least frequently indicated options were design-based learning (28.9%), critical-thinking (28.1%), real-life challenges (24.2%) and the involvement of families/communities (21.9%).
The Effect of Participants Age Group in the Subject Areas and Goals of the Activities
Experts could make multiple choices to indicate the age-group of their target audience, as they might be addressing different groups in their work. Responses were analyzed to assess whether children's age can be associated with the aim of the activity and the covered curricular subjects, with a Pearson's Chi-squared test (χ 2 , N=128).
With respect to the effect of the age on the aim of the activity, there was no association found neither for nursery-aged children (Cramer's V = 0.101, χ 2 (5) = 1.295, p = 0.935), nor for primaryaged children (Cramer's V = 0.170, χ 2 (5) = 3.683, p = 0.596) nor for secondary-aged children (Cramer's V = 0.164, χ 2 (5) = 3.4375, p = 0.633). However, there was a significant difference between the goal of the activities for young adults (age 17/18-21; Cramer's V = 0.322, χ 2 (5) = 13.280, p = 0.021). Namely, raising awareness (Cramer's V = 0.253, χ 2 (1) = 8.193, p = 0.004) was positively and significantly (p < 0.05) associated with this age-group. However, engagement was found to be negatively associated (Cramer's V = 0.169, χ 2 (1)= 3.665, p = 0.056) .
When assessing the relationship between the age-groups and the covered curricular subjects, we found a significant positive association between nursery-aged children and biology (Cramer's V = 0.189, χ 2 (1) = 4.589, p = 0.032), positive association with chemistry (Cramer's V = 0.153, χ 2 (1) = 2.986, p = 0.084) and literature (Cramer's V = 0.147, χ 2 (1) = 2.763, p = 0.096), and a negative association with computer science (Cramer's V = 0.150, χ 2 (1) = 2.871, p = 0.090). Additionally, we found a positive association between young adults (age 17/18-21) and physics (Cramer's V = 0.172, χ 2 (1) = 3.769, p = 0.052). Regarding the other age-groups (primary and secondary education), no association was found.
The Effect of the Gender of Participants in the Activities
We also examined whether the percentage of boys/girls is related to the goal of the activities and to the curricular subjects covered by the activity. As described in section 4.2, the respondents of the survey were asked to estimate the percentage of girls participating in their activities. Consequently, we coded their responses into four categories: (i) <45% girls, (ii) 45%-55% girls, (iii) >55% girls, and (iv) it depends for the cases where no fixed number was given but it was instead reported that it depends on the age-group, the topic or theme of the activity, or the venue.
We examined the association of these categories with the main goal and the curricular subject of the activities, as reported by the experts. Here again, Chi-squared independence tests were used for examining their association. Regarding the participation of girls in relation to the covered curricular subject of the activity, a statistically significant association was observed for the following subjects: computer science (Cramer's V = 0.364, χ 2 (3) = 15.88, p = 0.001), physics (Cramer's V = 0.261, χ 2 (3) = 8.18, p = 0.042, chemistry (Cramer's V = 0.301, χ 2 (3) = 10.88, p = 0.012), biology (Cramer's V = 0.445, χ 2 (3) = 23.74, p = 0.001), and arts (Cramer's V = 0.285, χ 2 (3) = 9.73, p = 0.021). In the cases of arts, biology, chemistry, and physics the percentages of boys and girls were mostly equal (45% -55%), while in the case of computer science, the percentage of boys participating was in most of the cases higher than the percentage of girls (Figure 1) .
Figure 1. The interaction between the participants' gender and the covered curricular subjects
We found no significant association between the percentage of girls participating in the activity and the main goal of the activity. Nevertheless, the lowest participation of girls is observed in activities where skills improvement was reported as the main goal; 63% of the experts who reported skills as the main goal of the activity estimated a percentage of less than 45% female participants. The highest participation of girls was reported in the cases where the main goal was engagement. 16% of the respondents for this activity aim (engagement) also reported a percentage of more than 55% of girls in those activities. Equal representation of girls and boys was reported for activities where the main goal was change in attitude with 55.6% of the respondents selecting attitude as their main activity aim, reporting a percentage of participation of girls between 45% and 55% ( Figure 2) .
Figure 2. The interaction between the participants' gender and the main goal of the activity
The Effect of the Gender of the Experts
We examined whether the gender of the experts can be associated with the main goal and the covered curricular subject of the activities (N=128). For the experts' gender, we offered four options: male, female, other and prefer not to say. For examining the association of the variables, here again, Chi-squared independence test was used which indicated no significant association between the gender of the experts and the main goal of the activity. In most of the cases, the experts were mainly males except for the cases where the aim of the activity was attitude change. There seemed to be an equal representation of male and female experts (thus compared to the sample distribution females were overrepresented) and the cases of awareness, where 47% were male experts, 38% were female, and 14,7% other or preferred not to say. Behaviour change as the main goal of the activity was selected by one participant who was female (Figure 3) .
Figure 3. The interaction between the experts' gender and the covered curricular subjects
We also found no significant association between the gender of the expert and the covered curricular subject of the activity, except for the case of biology (Cramer's V= 0.275, χ 2 (3)=9.66, p=0.022) where most of the experts were female (60.6%). Also, most of the experts were female, with no significant difference though, in the cases of chemistry and geography. Most of the females in our sample (55%) selected physics as the covered curricular subject of their activities, while most of the males selected technology (65%) (Figure 4 ).
Figure 4: The interaction between the activity leader experts' gender and the main goal of the activity 5 Discussion
We presented a survey study of informal and non-formal science learning activities across Europe. The aim of the study was twofold:
(1) to map the currently ongoing activities and gain an overview of these, and (2) to find out whether there are underlying patterns in association with the content and goal of these activities. We collected survey data from 128 highly experienced instructional designers and instructors (i.e. experts) of informal and non-formal science learning activities from nine European countries. Our results illustrate how the currently ongoing informal and nonformal science learning activities have a very vivid and broad range of variety in terms of their main goal, content, and target audience.
Regarding the profile of the experts, we found that more males than females work on the activities, and the experts mostly work as employees of an organization in a part-time job. Perhaps the latter is an indication that such learning activities are still not yet mainstream and thus, our surveyed experts run them rather as their hobby, driven by personal motivations. This might explain as well why each fifth of the surveyed experts is self-employed.
The main target audience of the activities led by the surveyed experts is either the 7-12 years age-group and/or the 13-17/18 years age-group, a finding that complies with the one reported by Falk and colleagues [12] . Our research results differ in the sense that we found very limited coverage for nursery-aged children (age 4-6), while the coverage for young adults (age 17/18-21) was moderate. Our findings suggest that girls are generally under-represented in the surveyed activities. In approximately half of the cases, boys are estimated as the majority, compared to 10% of the activities where girls are the majority. However, about one-third of the activities are gender balanced.
As for the actual content of the activities, almost two-thirds of them involve making and approximately half of them involve coding.
Approximately one-third of the activities aim to help participants to attain some kind of qualification, half of them have explicit learning goals, and those goals are explicitly linked to the school curricula in approximately one-third of the cases. Highlighting the link even further between the formal and informal/non-formal learning, the majority of the studied activities cover the formal educational subjects of technology, computer science, physics and mathematics.
Based on the responses, we can conclude that the main goals of the activities are to increase engagement and awareness, and to improve skills -a finding that aligns with the goals reported by Falk and colleagues [12] . It is important to note that two-thirds of the activities are intended to be playful. Thus, the general goal of the activities is encouraging young people in a playful way to become interested in scientific topics, to get them engaged and to improve their related skills.
The novelty of the current research (on both national and European level) is the investigation of the relation between the age group and the gender of the participants, and the gender of the experts, and the goal and the content of the activities. It appears that the participants' age can be associated with both the goal and the content of the activities. We found that for young adults (age 17/18-21) raising awareness was the main goal of the activity, whereas no specific goal was found for the other age-groups. These findings are unexpected, as our hypothesis was that at younger ages the focus of the activity is more on raising awareness and engagement, while in older children it on more about improving skills. Regarding the covered formal educational subjects, for nursery-aged children (age 4-6) biology, chemistry and literature were positively, and computer science was negatively associated while for young adults (age 17/18-21) physics was positively associated.
Regarding the effect of the participants' gender, we can conclude that gender is associated with both the goal and the content of the activities. As for the goal of the activities, the lowest participation of girls was found in activities where the goal was skills improvement, and the highest participation of girls was found where the main goal of the activity was to increase participants' engagement with scientific topics. A possible explanation could be that some of these activities aim to encourage higher participation of women in STEM-related education. With respect to the covered curricular subjects, we found that when arts, biology, chemistry and physics were covered, the gender distribution of the participants was approximately equal. However, in the case of computer science, boys were overrepresented. These results are in accordance with data collections about STEM education and degrees in the US [39] , especially with regards to biology, which is known to be the only gender balanced STEM field. In addition, those results reflect partially on our hypotheses -that the activities that are designed for or more frequently visited by boys are more likely to cover physics, chemistry, mathematics and computer science, while the activities that are designed for or more frequently visited by girls are more likely to cover biology, humanities, literature and arts.
Apparently, the gender of the experts can be associated with specific goals and covered curricular subjects. It is important to note that male experts were overrepresented in our sample. This may be studied further to understand whether there is a general tendency or due to a sampling bias. Regarding the goal of the activity, no significant association was found. In most cases, the experts were mainly males however, in case of aiming for an attitude change, females were overrepresented compared to the sample distribution. With regards to the covered curricular subjects, a significant association was found between females and biology, and the majority of the experts of activities covering chemistry and geography were also females. Additionally, the most commonly covered subject by male experts was technology while the most commonly covered curricular subject among females was physics.
These results are also in accordance with the aforementioned US study [39] , with special regards to the significant association between woman and biology. Our findings support that this phenomenon has its roots in early childhood as biology was found to be significantly related to nursery-aged children, while an approximately equal number of girls and boys are found to be present overall in the activities that cover the subject. Regarding our hypotheses, we can conclude that the gender of the experts is in association with the goal of the activities and the covered curricular subjects, however, this association is proposed to be further studied.
Evaluating our research findings from the perspective of the theories introduced in the Theoretical background section with regards to engagement (section 2.5) and motivation (section 2.4), it can be concluded, that the herein studied activities contribute to evoking young Europeans' interest towards scientific topics. The studied activities are mainly intended to be playful and engagingat both the affective, behavioural and cognitive level. Thus, they aim at triggering young people's curiosity and intrinsic motivation that enhance their willingness to learn about science. Additionally, young people are often able to take home their creations/artefacts, which adds up to the whole experience and functions as a reminder that learning science is fun. Although girls are generally underrepresented in the studied activities, our findings are promising as we found approximate gender balance at more than one-third of the activities. Additionally, having approximately 40% of females among the experts can provide girls with the muchneeded role model pointed out by the Microsoft study [37] .
Conclusion
In sum, our study contributes to the existing literature in the following ways: a) we have provided a general overview of the content, goal and target age-group of informal and non-formal science learning activities, and information as well with respect to the leaders of such activities based on responses from 128 experts from nine European countries; and b) we shed light on associations between the participants' age and gender and the experts' gender and the content and goals of the activities.
Based on our findings we can conclude that 1) the participants' gender and age are in association with the goal and the content of the activity; and 2) the activity leaders' gender is in association with the content and the goal of the activity.
In other words, there is a difference between the activities that girls are more frequently participating in and those activities in which boys are more frequently participating. Girls are more frequently found at activities aiming at engaging participants with various scientific topics, and the covered curricular subjects are arts, biology chemistry and physics. Boys, on the other hand, are more frequently found at activities where the goal of the activity was skills improvement and it covered the curricular subject computer science.
With respect to age, we found that activities targeting nursery-aged children differ from activities targeting other age-groups as the former cover a wide range of curricular subjects, but rarely computer science. Regarding the goal of the activities, young adults differ from the other age-groups in the sense that for the former the goal of the activity is mainly to increase awareness of various scientific topics, however, for the other age-groups all goals were equally important.
As for the experts, we have learned that when it comes to the goal of the activities, females are overrepresented when the activity is about attitude change and covers the curricular subjects of biology, chemistry and geography.
These findings contribute to a better understanding of the rarely researched dynamics between the design decisions and the goals of informal and non-formal science learning activities.
We need to, however, highlight that the herein introduced study reflects a snapshot of a potentially dynamic context, and thus, these findings may not still be valid in the future. Since we applied an intensity sampling method, the generalizability of our results is also slightly limited. Therefore, studying the herein revealed patterns on a wider sample would add to our knowledge on this matter.
Additionally, as we indicated already, subsequent research is required to address whether males are generally overrepresented as informal and non-formal science learning experts or it is just a sampling bias in the introduced study.
Nonetheless, this study can serve as a base for comparison for future studies. Besides, the herein reveal tendencies might be used as indications for determining the need for supplementing activities or the adjustment of existing ones e.g. to increase girls' involvement or to design activities that better suit the anticipated audience. However, it is important to note, that given the nature of the study, the directions of the revealed associations cannot be determined, hence should be investigated in future studies.
The focus of the findings reported in this paper was the association between age, gender, the content and the goal of the activities that the respondents were part of. In our forthcoming publications and future plans, we intend to present a study on the content of the activities in relation to the goal of these activities; the challenges the experts are facing and their possible solutions; the experts' perception of engagement and the value of playfulness and fun during the activities; and a detailed introduction of the experts' background.
